THMEMR 2019424 4 % 38% H4M
Journal of the China Society for Scientific and Technical Information, Apr. 2019, 38(4): 384-390

DOI: 10.3772/j.issn.1000-0135.2019.04.006

E T #2545 80 PDF AR 3Lk 454912 5

TF+%, & 4%

(RBUICAE BE A, B 430072)

#  FE PDF M LE L T2 R SOk MR AT 400K 7 W S B A b Ay, H AR 2 E R BN, ff145 PDF JGik H 3
BEHLAS B, SRR 22 AR SCHRITTFSE ARG TG 2 AME . AR SR T —Fh LT HLas 58 (1Y PDF SCRY 2SRRI 77k
ZOTIRERXE DL PDF 22 ARG 3C, H4 PDF SCH T A B8 X G2 AN SCAS X R EA TS, 3RAS PN 28X G2 1) LA 4 A sS4
B, LR & U N B G A TSR W, 15 3 PDF SCRYS (%) 9 FRZE5 H RSB 2548 o 120 Tk DL DIy X5
IR T HoAth PDF fff b7 5 5 2K B N TAFAEA S sl IR B R I 2 . AR A U As S Bl s, T it xt ACL (As-
sociation for Computational Linguistics) A& SCEEFEAT T 25 TR 5 A4 SCHMER

KHEIR  PDF; “EARICHK; HLERHLIE; SR

Structural Recognition of PDF Academic Literature
Based on Computer Vision

Yu Fengchang, and Lu Wei
(School of Information Management, Wuhan University, Wuhan 430072)

Abstract: Portable Document Format (PDF) documents play an important role in the publication of academic electronic
literature. However, owing to the technical and structural complexities of PDF documents, they cannot be directly read by
digital devices, which in turn can hinder research studies based on academic electronic literature. Hence, this paper propos-
es a method based on computer vision for the structural recognition of PDF documents. The proposed method, supplement-
ed by a heuristic algorithm, maps graphic objects and text objects present in the PDF files of academic documents and
thereby obtains geometric and text attributes of the file objects. The proposed algorithm can identify the category of a PDF
object for determining the physical and logical structures of a PDF document. Conventional PDF analysis methods require
a significant amount of artificial feature construction and large-scale lexical corpus training and cannot identify formulae
and tables. The proposed method can overcome the aforementioned shortcomings and can successfully perform full-text
extraction and structural recognition of ACL data collections.
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3 On-line learning approach

In this seclion, we present an on-line learning solulion to Lhe ensemble struclured prediclion probilem just
discussed. We firs| give a new fornulation of the pratilem as that of on-line learning with expert advice,
where lhe experts correspond to the paths of an acyclic aulomatan. The anvine algorithm generales at
each iteration a distribution over the path-experts, A critical component of aur approach consists of using
these distributians ta define a prediction algorithm with favarahle generalization guarantees. This requires
an extension of the existing an-line-to-batch conversion techniques to the more general case of combining
distributions over path-experts, as opposed to combining single hypatheses,

3.1 Path experts

Each expert hj induces a set of substructure hypotheseshi |, ... hl ). &s already discussed, one particular
experl may be better at predicting the kih substructure while seme other expert may be mare accurate at
predicting another substructure. Therefore, it is desirable 1o combine the substructure predictions of all
experls La derive a more accurate prediction. This leads us L cansidering an acydlic finite automaton G
such as thal of Figure 1 which admils all possible sequences of substructure hypotheses, ar, mare
generally, a finite automaton such as that af Figure 2 which anly allows a subset of these sequences.

An autamaton such as G campactly represents a set af path experts: each path from the initial vertex 0 to
the final vertex | is labeled with a sequence of substructure hypotheses h1 ,. .., hlj1jl and defines a
nypothesis which associates to input (x}. We will denote by x the output h1 {x)~ hl j1 | H the set of all path
experts, We also denote by h each path expert defined by h1, with, ..., hlj1jljk= {1, ..., p} and dencte
by hk its kth substructure hypothesis hk . Cur ensemble structure jk prediction problem can then be
formulated as that of selecting the best path expert (or collection of

h h G e h

Figure 1: Finite autematen G of path experts.
path experts} in G. Note that, in general, the path expert selected daes not caincide with any of the original
expertshl,..., hp

3.2 On-line algorithm

Using an automaton G, the size of the pool of experts H we consider can be very large. For example, in the
case of the automaton of Figure 1, the size of the pool of experts is pl, and thus is exponentially large with
respect to p. But, since learning guarantees in on-line learing admic only a logarithmic dependence on that

ciza thairamain infarmatiua in rhic santave Alauarthalace tha sammatatianal ramnlavite af mact an lina

K3 scsaf sl
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